Measurements were made of the reflectivity and/or absorptivity of cadmium from 0.15 to 20 eV, using polarized light with the electric vector both perpendicular and parallel to the c axis of the crystal. In the visible and infrared spectra both polarizations yielded strong absorption peaks. For perpendicular polarization, the main peak was at 0.98 eV and was attributed mainly to transitions between bands along the L−H symmetry line. Also in this polarization there was an absorption edge at 0.29 eV. This may be due to transitions near the point K in the Brillouin zone. For parallel polarization, the main absorption peak was at 1.10 eV and was attributed to transitions between bands along Γ−K, Γ−M, and L−H. No low-energy absorption edge was found for parallel polarization. Agreement between the experimental data and the calculations of Kasowski based on a nonlocal-pseudopotential model was fairly good. There was no agreement between the data and calculations based on a local-pseudopotential model. At low temperatures, the long-wavelength absorptivities were approximately constant, in agreement with theory for the anomalous-skin-effect region. Using the theory of Kliewer and Fuchs and the experimental data, parallel and perpendicular effective masses were calculated to be 1.09m0 and 1.61m0, respectively. The weighted average of these is in good agreement with the thermal effective mass for cadmium. The low-energy data support the theory of Kliewer and Fuchs and tend to confirm the volume absorption process suggested by Holstein.
In addition to interband effects, our infrared data at 4 K allow us to determine, subject to several assumptions, the electron-effective-mass components. Our 
We assumed P = 0 for our near-normal incidence data, computed E by Kramers-Kronig analysis, then used the resultant E in (3) and (4) to convert our R(Q) to R(0). Further iteration in (3) Figure 3 shows the roomtemperature ref lectivity from 0. 6 to 5. 6 eV. (The 0-0.6-eV line represents a free-electron gas extrapolation. ) The sharp peak seen in each polarization is considerably broadened, and the broad peak for Elc is not observed. Figure 4 shows the high-energy reflectivity, which has been normalized to match that of Fig. 3 between 5 and 6 eV.
where P is the angle of incidence. For small P we can set sin P = P, cosa/ = 1 -(P /2), and, using & = (n+ik), we find R~(P) =R,(0)(1+2P n"/n"+0, ) , and the drop in reflecti 't b tw eV is more gradual than ours. In addition the resistivity anisotropy was measured at two temperatures, (P+Po)aoo-0 90 where Q is the angle of incidence and 0= z/&u"a dimensionless frequency. In Eq. (12), r would be (r'+r") of Eq. (10).
As Fig. 2 The wave functions and spectrum for metallic electrons skipping along a surface in a magnetic field are calculated for general orientation of field and surface relative to the crystal axes of the material. Unlike the case in which the field is parallel to the surface, the energy levels form a continuum rather than a discrete set of bound magnetic surface levels. Nevertheless, except for rather extreme tip angles, no broadening or change of shape of the observed signals should be observed. In general there will be a rescgling of the field variable which can be used to measure Fermi-surface quantities inaccessible by other techniques. The analysis of the data is somewhat more complex than in the parallel-field case, however.
I. INTRODUCTION The experimental study of magnetic surface levels' ' has proved to be extraordinarily useful in determining a wide variety of parameters characterizing a metallic system. These include Fermisurface parameters (velocities, radii of curvature, and massese as a function of temperaturev), lifetimes (also as a function to temperature), ' and properties of the metal-vacuum interface. 9 The latter includes static and dynamic roughness (Rayleigh waves)'0 and the probability of specular reflection as a function of glancing angle ss, ia One reason for the great interest in these measurements is that the observed properties, in a given experiment, are associated with a given point on the Fermi surface (or more accurately, with a given small region of the Fermi surface). Thus Fig. l ). Thus their motion is periodic
